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^ncpmreiC CONTENT DETECTION 

This invention reXates to devices for the detection of 

atmospheric components re lation to 

in recent years, with increased c 

fal issueS more and more emphasis has been 
environmental de accurate and cost 

plaC ed on the £ ^ metnods for the de tection 

effective ™™^\«^™ general components in the 
of particular contaminants and g 

atmosphere. atmospheric composition up to 

Tt rude! is tc Attach sensors to a helium filled 
high altitudes is to ball oon into the 

weather balloon and to launch usual i y via a 

v. ~ The sensor then transmits data, usuau-y 
atm ° SP tinK as balloon passes up trough the 

" dl ° The fac t that the sensor is attached to a 

lt,MP 1st. restrictions, in terms of weight and 
""nn the s ens or design. The cost aspect can he 
cost on the »« generally such sensors have 

T~~*~ disposable, given that they may be 
to be tr back fco tha ground . A1 i 

di f f icult to locate once they ^ produce . sensor 

of this can make it «*«»» aly accurate rea dings that are 
which provides -^"^J^t the balloo n and which 
continuous .«~t. of high altitude and 

rowrrrale^her/con^inants such as rain ice can 

a££ect c ;r:rs;:r-usuaii y use . P u. P *. r - - : : 

The Dumps are expensive, relatively 
sensing arrangement. The pump „„ nr , t . increasing 

h eavy and require considerable power to operate, 
overail device weighty ^ ^ ^ fce 

Furthermore, with sucn , M is 

1+ - to provide accurate readings because it is 
difficult to provia which 
difficult to determine exactly the 
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.v. t it is o"en difficult for the- to 
atmosphere, is that oert ain contaminants for 

detect reliably and »<= cura "^ ^ are o£ particular 
components of the atmosp certain contaminants, 

interest. Particularly, there ^ ^ ^ ^ ^ n 

SU ch as ozone, «0 and NO. but £o r which the 

interest in obtaining accurate expensive and not 

necessary sensing circuitry 

particularly accurate provi de sensing devices 

Th e present invention ^ * 



comprising 



30 



35 



a sensor element; fche sensor element from 

shi eldin g -™ f « * X as the S ensor is drawn through 
direct contact with air flow a 

the atmosphere; and through the shielding means 

m eans for diverting air passes through 

and over the sensor element as th 

the atmosphere. ng air ma y comprise a hollow 

The means for divert * ^ for dive rting 

cyli nder comprising a f lo ^ use into the 

air that flows through the ho diverting m eans may 

shielding means ■ ^^^ atlng cylinder, which 
comprise a Venturi £~ * across the shielding 

:;r ;r r;— «- — - -° 

^ tco^rr-e present invention there is also 

provided a sensor comprising: 

a sensor element; temperature of the sensor 

me ans for determining the - ap ^ 

element; means - ^ ^ _ « f _ across the 
element; and means for cal q£ ^ sengor 

sensor element >y means and the heat energy 

element temperature detecting 



input detecting Tneans and providing an output related 



thereto . 



sto . , , 

This second embodiment of the invention may be 
combined with the first embodiment in order to determine 
the flow of air directed into the shielding means. 

Examples of the present invention will now be 
described with reference to the accompanying drawxngs, xn 

WhlCh Figure 1 is a schematic cross-sectional diagram of a 
first example of the present invention; 

Figure 2 is a schematic sectional view of a second 
example of the present invention; 

Figure 3 is a schematic cross-sectional vxew of a 
third example of the present invention; 

Figures 4a and 4b are graphs showing a txme dependence 
of concentrations of NO, NQ 2 and G 3 during photolysis xn axr 
for differing concentrations of a N0 2 ; 

Figures 5a and 5b show the effects of N0 2 
concentration on G 3 production after photolysis; and 

. Q „ aHr side view of a sensor 
Figure 5 xs a schematxc sxae vx«= 

according to the present invention. 

Referring to figure 1, a sensor 1 according to the 
invention is configured to be attached to a weather balloon 
(not shown) so that, in use, it can be drawn up through the 
atmosphere by the weather balloon. The arrow xn the 
diagram indicates the direction of air flow through the 
sensor 1 when in use. The sensor 1 has a cylxndrxcal 
.ember 2 which has a shape such that its diameter xn xts 
central portion is less than that at either of xts ends, 
such a configuration generates, in use, a regions of low 
pressure in the central narrow region of the cylindrxcal 
member 2. In the central region is positioned a sensor 
element 3 and a shield member 4 which protects the sensor 
element 3 from damage due to hailstones, heavy raxn, etc 
during use of the sensor l. The shield 4 is arranged such 
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the cylindrical 
„^ral region of tne uyxx 
tha t it connects to tne centra J 9enera ted in the 

-er 2. m use tne low * he shlel a 4 and over 
cylindrical member 2 draws « ^ ^ sensor element 

the sensor '"J^ ozona but it is possible to 

3 is "" £i ^ o ^ c \ att er also, 
detect other atiaospneri 

i 0 in which components 
Figure 2 shows second ""^^ , are numbered 

corresponding to those in trlotin g member is 

ld entically. m this example ^ ^ oylindrioal 

provided at what is, in use, g tQ allo „ 

"ember 2. The constriction has ^ ^ of the 

particles such as rain ^ enough to airect 

cy undrical member 2 -t^ ^ ^ 3 

air through the sniexu 

aetail of a sensor element 3 in a 
Flq ure 3 shows a flo „ over the sensor 

shield 4. in this example the ^ ^ £ . gures , 

eiement 3 may be generated by o£ tne sensor 

or 2 or by more conventional P ^ ^ houever , 

element within a Known sensor tlon shown in 

nav e particular benefits in 
figures 1 and 2. 

, tne sensor element 3 is supported by 
In this example the sens ^ ^ _ sensor 

electrical connecting wire 6 which ^ 

ariving and (not shown, on the 

exectrical energy to a heating 3 

sensor 3 or adjacent to th over 
J0 causing the sensor elemen -3 i ^ ^ _ cools the 

the sensor element 3 when the Qf tne sensor 

sensor element 3 and the actual temp ^ ^ ^ 

element 3 can be determined >V _ sensor , toge ther 

shown) . H» °^ Ut ° f th " DUt t o heat the sensor element 
3. — —Th; 1 ^-element driving means , and 



This air flow data is useful in determining operating 
parameters and to increase the accuracy of the sensor 1. 

Referring to figure 6, a sensor 10 according to a 
further example of the present invention has an inlet 11 
into which atmospheric air is drawn in use. The inlet 11 
is connected to a chamber 12 which is incased xn 
reflecting material 13, such as metal foxls. Through the 
sensor of the chamber 12 there is positioned a UV xght 
source 14, which maybe a standard UV lamp or other lower 
power UV light source. The chamber 12 is also connected to 
a sensor element 15 which is connected via wires 18 to 
electrical processing circuitry. Furthermore, the chamber 
12 is connected to a pump (not shown) by an outlet 16 so 
that, in use, the pump can be employed to draw atmospherxc 
air in from the inlet, through the chamber 12 and pass the 
sensor 15. A light trap 17 is provided to prevent Ixght 
from the UV light source 40 reaching the sensor element 15 
and generate spurious readings. 

in use the sensor 10 is operated to draw a sample of 
air through the chamber 12 and past the sensor 15 and the 
le vel of ozone present in the air is detected. The UV 
light source 14 is then turned on. 

The presence of a UV light source in the chamber 12 
alters the equilibrium point of the equation: 

N0 2 + 0 2 -♦ NO + 0 3 

urging it to the right and increasing the amount of 
ozone in the chamber 12 and hence as detected in the sensor 
15 Provided that the chamber 12 is sufficiently long and 
the amount of UV light produced by the source 14 xs 
sufficiently large, together with appropriate control of 
airflow, the ozone level detected by the 
increase to a peak related to the concentratxon of NG 2 
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-f the sensor 10 in this 
pr esent. of course. W"'^ ^ being dra „ n in 

through inlet 11 """" be the oas e, and it may 

pr ocess. in practice this may n ^ sho „ n) 

b e preferable to F""*"^, bet „ ee „ inle t ozone 
, t the inlet 11. so that determlned and this difference 
and outlet ozone can be 
employed to measure the X0 2 present. 

and 4b show the level of ozone and HO, 

Figures 4a and 4b acco rding to the present 

present and detected by a *^em a=co Loved from the 

. T « fifinre 4b ozone has oeen j- 

invention. In figure . t ^ be seen tnat 

sample that is drawn into inlet . ^ ^ 

th e level at ^^^J^ present in the sample 

proportional to tne 



therein • 
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»r-h the equilibrium state of the 
The time taKen to reach conce ntration 

equation listed above is ^ J OIlf by pro viding a 

of NO in the sampled air. it is a iso possible 

sensor 10 with appropriate sens, tmty,^ ^ ^ ^ ^ 

to determine the ^^^.^ Qf ^ light b y UV light 
through inlet 11 during P roV1S1 ° ^ rate at which 

Tf h^ol been determined -cnau 
source 14 . It has been operatlon 

the level of ozone reaches a stea y ^ pres ent. By 

o£ the sensor is invective of the 1 ^ 
determining this rate - ^ « „ t , glven th at the 

an indication of the leve 

level of N0 2 has been determined. 

• +- Vx* nossible to pre- 

It will be appreciated -a it may be ^ ^ 

tr ..t the samples P r ° Vlde * " rmine tne levels of ozone, 
where it is not ' ^ ^ removal of one 

HO. or NO,, the P"-««« e f simplify th e processing 



accuracy in 
interest . 



the measurement of the specific gas 
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298 K; 1 atm air; 





298 K: 1 atm air; 30 ppb nu 2 





